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MUHUCTEPCTBO QBPA3OBAHHH
CAPATOBCKOHU OBJIACTH
IIPUKA3
or 12.01.2023 No 50
r. CapatoB

OO0 yTBep:KIeHUHU NepevHs1 000pyA0BaHUSA, PACXOIHBIX
MaTepPHAJIOB, CPEACTB 00y4YeHHUS M BOCIIUTAHMS,
IUIAHUPYEMBIX K IPHOOPETEHHIO 1JIsl OCHALLICHUSA
0011e00pa3oBaTeIbHbIX OPraHU3aLUi, PACIIOI0KEHHBIX
B CeJILCKOM MECTHOCTH M MAJIBIX T'OPOAAX, C LEeJIbI0
CO3J1aHMA M (PYHKIMOHUPOBAHUSA LIECHTPOB 00Pa30BaHUA
€CTeCTBEHHO-HAYYHOM M TeXHOJIOIMYeCKOM
HanpasJjieHHOcTel «Touka pocTa» Ha TeppUTOPHUU
CaparoBckoii o6aactu B 2023 roay

B nensx cozpanus u GyHKIMOHUPOBAHUS LIEHTPOB 0OPa30BaHUS €CTECTBEHHO-
HAay4YyHOW M TEXHOJOTMYECKOM HarpasieHHocTer «Touka pocta» B pamkax
pPETHOHANIBHBIX MPOEKTOB, 0OECHEUNBAIOIINX JOCTHKEHHUE LENeH, MoKa3areneil u
pe3ynbTatoB (enepanbHOro mnpoekta «CoBpeMEHHas MIKOJa» HAlMOHAIBHOIO
npoekta  «OOpazoBanue» B  CaparoBckoir obmactu B 2023  romy,
BO ucnonHeHue pacnopspkeHus [lpaBurensctBa  CapaToBCckoil — 0o0nacTu
ot 22 oktsa0ps 2020 roma Ne 309-IIp «O co3manuu u (HYHKIMOHMPOBAHUM B
obmieoOpa3oBarenbHbIX OpraHu3anusax CapaToBCKol 00JacTH, PACMONOKEHHBIX B
CEJIbCKOM MECTHOCTM M MaJlbIX TOpOJAax, LIEHTPOB 0Opa3oBaHUsl E€CTECTBEHHO-
HAy4YHOM M TEXHOJOrm4yecko HampasieHHoctei, B 2021 — 2023 romax», Ha
OCHOBAaHMH MHCHhMa (heIepaIbHOTO TOCYIapPCTBEHHOTO aBTOHOMHOTO YUPEXKICHHUS
«LleHTp nmpocCBEeTUTENBCKUX MHUIIMATUB MHUHUCTEPCTBA NPOCBeLeHUs: Poccuiickon
denepanmm» ot 15 suBaps 2023 roma Ne 100/0102-13 «O coOTBeTCTBUHU
WH(PACTPYKTYPHOTO JINCTA EUHON TexHoornaeckoit cpeae HITO»

INPUKA3BIBAIO:

1. YTBepauTh TmepeueHb 000pyAOBaHHUSA, PACXOJHBIX MAaTEPUAJIOB,
CpPEACTB OOyYEeHHS M BOCIUTAHMS, IUIAHUPYEMBIX K TPUOOPETCHMIO, IS
OCHAIlleHUs 00IIe00pa30BaTEeNbHBIX OpPraHU3allui, PACHOJOKEHHBIX B CEIbCKOM
MECTHOCTH W MaJIbIX TOpPOJaxX, C IENbI0 CO3/IaHusl M (PyHKIIMOHUPOBAHUS IICHTPOB
00pa30BaHusl €CTECTBEHHO-HAYYHON M TEXHOJIOTMYECKOW HampaBieHHOCTeH «Touka
pocta» Ha Teppuropun CapaTtoBckoit oosactu B 2023 roay (IpHIIOKEHHUE).

2. PexomeHnioBath opraHam MECTHOTO caMOyIpaBJieHUsI,
OCYIICCTBIISIONIAM yIpaBJIeHHE B cdepe o0pa3oBaHUs, IMPU OCYIICCTBICHUU



3aKyNmOK TOBapoB, paboOT, yciayr s OCHaIleHus 0011e00pa3oBaTeIbHBIX
OpraHu3aIfii, PacIoIOKEHHBIX B CEIbCKOM MECTHOCTH M MaJIbIX TOPOJAaX, C IENbIO
co3/laHusl M (PYHKIMOHUPOBAHHUS IIEHTPOB OOpa30BaHMsI €CTECTBEHHO-HAYYHOH U
TEXHOJIOTUYECKON HampaBieHHocTell «Touka pocta» Ha Teppuropun CapaToBCKOM
obmactu B 2023 roay HCHOJIb30BaTh MepeueHb O0OpYAOBAaHUS, YTBEPKICHHBIN
IIYHKTOM | HacTosIero npukasa.

3. KoHTponb 3a HCHONHEHHEM HACTOSIIETO MpHKa3a BO3JOXKUTH Ha
3aMECTUTEIII MUHUCTPA — HadaJbHUKA YMPaBICHUS OOIIEro M MOTOJHUTEIHLHOTO
oOpa3zoBaHuAl.

3amecturens Ilpeacenarens
IIpaBurteabcrBa CapaToBCcKoOi 001acTH —
MHHHUCTP o0pa3oBanusi CapaToBcKoil 00/1acTH M.H. OpaoB



IIpunoxenue

K IIPUKa3y

MUHHUCTEPCTBA 00pa30BaAHMUS

CapaTtoBckoi
oT

obactu
No

IlepeyeHnb 000pya0BaHUSA, PACXOIHBIX MATEPHUAJIOB, CPEACTB 00yUeHUS U
BOCIIMTAHUS, IVIAHUPYEMBIX K NPUOOPETEeHNI0, 1JIsl OCHAIEHUSI
001meo0pa3oBaTeIbHbIX OPraHU3AIUI, PACIIOJIOKEHHBIX B CeJIbLCKOI MECTHOCTH
U MAJIBIX FOPOIAX, € LeJbI0 CO31aHuA U (DYHKIMOHUPOBAHUS LIEHTPOB
00pa3oBaHus €CTECTBEHHO-HAYYHOI U TEXHOJIOTHYeCKOM HANIPABJIEHHOCTEH
«Touka pocra» Ha TeppuTopun CapatoBckoii ods1actu B 2023 roay

HanmeHnoBanue
Ne Kparkue npuMepnbie Texuudyeckue | Exununa
o0opynoBaHusI KosuvecTBo
/1 xapakrepuctuku (PBIIO) H3MepeHus
(PBIIO)
HanmeHnoBanue HanpaBjieHus1: «O0opynoBaHue s 0011e00pa30BaTeIbHBIX
OPraHM3anMii, He SIBJIAINIHUXCH MAJOKOMILICKTHBIMID)
1 HaumeHoBanue pa3nena: «KEcrecTBeHHOHAY4YHasi HANPABJEHHOCTb

Lughposas
nabopamopust

ouono2uu
(yuenuueckas)

no

Obecneuusaem 8bINOIHEHUE
nabopamopHulx pabom Ha YpPoKax no
OuonocUU 8 OCHOBHOU WIKOIE U NPOEKMHO-
1CCIIe008aMmeNbCKOl OesimenibHOCmu
vuawuxcsa. Komnnexmayus: becnpogooHotl
Myntemuoamyuk 1o ouonocuu ¢ - 5-10
ecmpoenHbiMU  oamyuukamu.  Jlamuuk
GladNCHOCMU C OUANA30HOM  U3MEPEeHUs
0..100%  [amuux  oceewenHOCmMU  C
ouanazonom uszmeperus He yce uem om ()
0o 180000 nx Hamuux pH ¢ ouanazonom
usmepenusi He yxce yem om 0 oo 14 pH
/lamuuk memnepamypsvl ¢ OUANA30HOM
usmepenusi He yoce yem om -20 0o +140C
/lamuuk  memnepamypvl  OKpycaowell
cpeodbl ¢ OUanazoHOM U3SMEPEHUs He Yce
uem om -20 0o +40C Axceccyapoi:
3apsaounoe  ycmpoiicmeo ¢ Kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low
Energy  Kpamxoe  pykoeoocmeo  no
bKCnayamayuu  yugposou 1abopamopuu
[ugposas suoeokamepa C
Memaniuyeckum Wmamueom, paspeuieHue
ne wmenee 0,3 Mnukc Ilpoepammmnoe
obecneuenue Memooduueckue

wm.

84.00




n/n

HauMeHnoBanue

o0opynoBaHus
(PBIIO)

Kpatkune npuMepHbIe TeXHUYECKHE
xapakrepuctuxku (PBITIO)

Ennnuna
H3MepeHus

KoandyecTBo

pekomenoayuu He meHee 30 pabom
Ynakoexa  Hanuuue  pycckoaszvlunoz2o
cauma no00epIICcKU, Hanuyue
61L0e0PONIUKO8

Lugposas
nabopamopust no

Xumuu (yuernuueckas)

Obecneuusaem 8bINOJIHEHUE
nabopamopHulx pabom nNO XuUMUuU Ha
VPOKAX 6 OCHOBHOU WKONE U NPOEeKMHO-
1CC1e008amenbCKol oesimenbHoOCmu
Vuauuxcs. Komnnexmayus:
becnpo8oOHoti Mynbmuoam4uk no Xumuu ¢
3-ma ecmpoennviMu damuuxkamu. Jlamuux
pH ¢ ouanasonom usmepenus me yice uem
om 0 00 14  pH  Jlamuuk
D1eKMpPONpo8OOUMOCMU ¢ OUANA30HAMU
usmepenusi He yoice yem om (0 0o 200
mxCm; om 0 oo 2000 mxCm; om 0 0o
20000 mxCm [lamuuxk memnepamypwvl ¢
OUANa3oHoM USMepEeHUs He Yoice YemM Om -
20 0o +140C OmoenvHvle Oamuuxu:
/[amuux onmuueckou niomuocmu 525 HM
Axceccyapui: Kabens USB,
coeounumenvuulil 3apsaonoe yCmpotucmao ¢
kabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Kpamkoe pykoeoocmeo no
bKcnayamayuu  yugposou 1abopamopuu
Habop 1abopamopHou OCHACMKU
[Ipoepammmnoe obecneuenue
Memoouueckue pexomeHOayuu He MeHee
40 pabom Hanuuue pycckoszviuHo20
cavima Nn000epPI;HCKU Hanuuue
61L0e0pONIUKO8.

wm.

84.00

Lugposas
nabopamopust no

Qusuxe (yueHuuecxkas,)

Obecneuusaem 8bINOIHEHUE
DKCNEepUMEeHmo8 no memam Kypca Qu3uxu.
Komnnexmayus: becnposoonoii
mynemuoamyuk  no  Qusuxe ¢ 6-10
scmpoennviMu  oamyuukamu.  L{ugposoi
oamuux memnepamypvl ¢ OUANA30HOM
usmepenusi He yace wem om -20 0o 120C
ughposoii 0amuux abconomHo2o
0asnenuss ¢ OUANA30HOM U3SMeEPEeHUs He

wm.

orce wem om 0 oo 500 klla Jlamuuk

84.00




n/n

HauMeHnoBanue

o0opynoBaHus
(PBIIO)

Kpatkune npuMepHbIe TeXHUYECKHE
xapakrepuctuxku (PBITIO)

Ennnuna
H3MepeHus

KoandyecTBo

MACHUMHO20 ~ NONs ¢ OUANa30HOM
usmepenusi He yoce yem om -80 0o 80 m1n
/lamuuk Hanpsdicenus ¢ OUANA30HAMU
usMepenus He yace wem om -2 0o +2B; om
-5 0o +5B; om -10 oo +10B; om -15 oo
+15B  Jlamuux moka ue yoice uem om -1
0o +1A4 Jlamuux  axcenepomemp ¢
noxkazamensamu He menee yem: 2 g; +4 g;
+8 g Omoenvuvle ycmpoticmea: USB
ocyunnoepag) ne menee 2 xanana, +/-10 B
Axceccyapur: Kabenw USB
coeounumenvuulil 3apsonoe yCmpotucmao ¢
kabenem miniUSB USB Aoanmep Bluetooth
4.1 Low FEnergy Koncmpykmop o0na
nposedenusi dxkcnepumenmos  Kpamxoe
PYKOBOOCMBO MO IKCHIyamayuu yughposot
nabopamopuu IIpocpammnoe obecneuenue
Memoouueckue pexomenoayuu (40 pabom)
Hanuyue PYCCKOA3bIUHO20 caima

noooepoicku Hanuuue sudeoponuxos.

HaumeHnoBanue pasaesia: «JlonojHuTebH0e 000pyA0BaAHHE»

Lughposas
nabopamopust

PKoJlocUuu

no

Obecneyusaem  nposedeHue  YyueOHO20
DKON02UYECKO20 MOHUMOpUHeA
UHCMpYMeHmanbHulMu Memooamu. Habop
NpUMEHSemcs Npu  U3y4eHuu IKO0JI02UlU,
Ouoi02UL, Xumuu, eeoepaguu u
NpUpo0osedeHUs, a makoice o5l
UHOUBUOYATbHBIX uccie0o8anus u
NPOEKMHOU  0esIMeNbHOCIU  UKOTbHUKOS.
Komnnekmayus: becnposoonoii
MYTOIMUOAmMyYuUK ~ No  9KOJI02UHECKOMY
MoHumopun2y ¢ 8-10  ecmpoenHbIMU
oamuuxamu:  Jlamyux  HUMPAM-UOHOG
[lamyux  xnopuo-uonoe [lamuux pH ¢
ouanazonom usmepenus ne yoce uem om ()
oo 14 pH Jlamuux enasxchocmu ¢
ouanazonom usmepernus 0...100% Jlamuuk
oceewyeHHoCmuU ¢ OUANA30HOM U3MePEeHUs
He yoice wem om (0 0o 180000 ax /lamuuk
memnepamypbl ¢ OUANA30HOM UMePEeHUs

He yorce wem om -20 0o +140C Jlamuux

wm.

28.00




n/n

HauMeHnoBanue

o0opynoBaHus
(PBIIO)

Kpatkune npuMepHbIe TeXHUYECKHE
xapakrepuctuxku (PBITIO)

Ennnuna
H3MepeHus

KoandyecTBo

91eKMpPONpoBOOUMOCU ¢ OUANA30HAMU
usmepenusi He yoice yem om (0 0o 200
mxCm,; om 0 0o 2000 mxCm; om 0 0o
20000 mxCm  Jlamuux  memnepamypbl
oKkpyocarowelti  cpedbl ¢ OUANA3OHOM
usmepenus He yoice yem om -20 0o +50C
OmoenvbHvie 0amuuKy U MyTbmMUOAM4yUKUL;
/[amuux 38yKa c dyukyuet
UHMeZPpUPOBAHUSL C OUANA30HOM USMEPEHUS]
yacmom He menee yem om 50 I'y 0o 8 xkl'y;
/lamuuk enaxcHocmu noussvl ¢ OUANA30HOM
usmepenusi e yoice yem om (0 0o 50%
/lamuuk oxucu yanepooa ¢ OuUana3oHoOM
usmepenus He yaxce wem om () 0o 1000 ppm
Mynvmuoamuux onmuyeckou niOMHOCHU
u MYMHOCIU co 8CMPOEHHBIMU
oamuuxamu: Hamuux ONMu4ecKol
niomnocmu 470 HM ¢ OUAnNazoHOM
usmepenuss om 0 oo 2 D Jlamuuk
onmuueckou naomHocmu 325 HM C
ouanazonom usmepenus om 0 oo 2 D
/[amuux onmuyueckou niomuocmu 630 um ¢
ouanazonom usmepenusi om (0 0o 2 D
/lamuuk ~ mMymHOCmMuU ~ pacmeopog ¢
ouanazonom uzmeperuss om 0 0o 200 NTU
Axceccyapul: Kabenw USB
coeounumenvuoii (2 wm.) 3apsoHoe
yempoticmeo ¢ kaoenem miniUSB  USB,
Aoanmep  Bluetooth 4.1 Low FEnergy
Cmepoicenv 01 3aKpenjieHus 0amiukos 8
wmamuse Kpamkoe pykogoocmeo no
brCnayamayuu  yugposou 1abopamopuu

I Ipoepammmnoe obecneueHue
Memoouueckue pexomeHOayuu He MeHee
20 pabom Ynaxoexa Hanuuue

pyCCKOA3bLIUHO20  cauma — NOO0EepPIHCKU,
Hanuuue 8Uu0eopoIUKOS.

ObpazosamenvbHolll
KOHCMPYKMOp

0

NpaAKmuKu 0104H020

NpocpaAMMUPOBAHUS
KOMNJIeKIMOoM

C

Pobomomexnuueckuti HAbop npeoHa3HaAYeH
07151 U3YYeHUsi OCHO8 POOOMOMEXHUKU,
Oemannet, V37108 u MEXAHUZMO8,
He0OX00UMbIX ol CO30aHUsL
obomomexnuueckux ycmpoticmg. Habop

wm.

28.00




n/n

HauMeHnoBanue

o0opynoBaHus
(PBIIO)

Kpatkune npuMepHbIe TeXHUYECKHE
xapakrepuctuxku (PBITIO)

Ennnuna
H3MepeHus

KoandyecTBo

0AMYUKOB

npedcmagsiem coboti KOMNAEeKm
CMpYKmMypHbIX 971eMeHmo8,
COeOUHUMETIbHBIX 91eMEeHMO8 u
DIEKMPOMEXHULeCKUX KOMNOHEHMO8.
Habop no380Jis1em npo8ooUmbs
DKCnEpUMeHmvl  no  npeomemy  Qusuxa,
co30asamyp u nPOSPaAMMUPOBANY
cobupaemvie Mooenu, U3 KOMHOHEHMOS,
exo0sauuUx 6 e2o cocmas, pabouue mooenu
MOOUTLHBIX u CMAYUOHAPHBIX]
pOOOMOmMexXHU4YeCKUx  YCmpoucms c
A8MOMAMUBUPOBAHHBIM ~ YRPABIEHUEM, 6
mom yucie Ha KOAECHOM U 2YCEeHUUYHOM
X0y, a makace KOHCMPYKYUl, OCHOBAHHBIX
Ha  UCNONb308AHUU  PA3IUYHBIX — BUOOS
nepeoau (6 mMoM uucie 4YepeiuHbIX U
3yOuamMbIX) a makoice pbluazos.
BcmpoeHnuvie  6ecnpogooHble  cemesble
peutenus (Wi-Fi u Bluetooth),

603 MOANCHOCb unmezpayuu c
Oecniamuvim 001auHbIM 110,
obecneyusarom B03MOINCHOCIb
NPAKMU4ecKo20  U3YYeHUs  MeXHOA02Ul
unmepHema sewyell u OCHO8
UCKYCCMBEHH020 unmeJiekma.
Obecneuusaemcs B03MOIAHCHOCIb
0O0veOuHeHUs HeCKOJIbKUX pobomos,

COOpaHHbLIX U3  NOOOOHBIX HAOOPOS8, 6
CPYANBL C  CemeBuiM  83aUMOOEUCMBUEM.

[Ipedycmompena ONYUOHANbHAS
603 MOAHCHOCINL pacuupenus
OONONHUMENbHLIMU — KOMNOHEeHmamu  (He
BX00AUUMU 8 CMAanoapmmyio

KOMI’ZJZBKmCluuiO), NO360JIANWUMU U3YHUANTb
MmexHuyecKoe 3peHue u npomblullienH) 1o

pPOOOMOMEXHUKY. Ilpedycmompena
6O3MOJMCHOCMbL ~ pabombl  Habopa ¢
00NnOoIHUMENbHLIMU 001auHbIMU

cepeucamu. IIpedycmompenvt  MUHUMYM
08a npocpammupyemvix KOHMpoliepa 8
NIACMUKOBbIX  KOPNYycax, MNO360JAWUX

00HOB8peMenHO co30asamb 2 eapuanma




HauMeHnoBanue

Ne Kparkue npuMepHbie TexHu4yeckue | Equnnna
/1 00opynoBaHus xapakrepuctuxku (PBITIO) n3MepeHnﬂK0‘HquCTBO
(PBIIO)
pobomos Pa3uuHo20 HAa3HavyeHus,

UMEIOWUX B803MOJICHOCMb pabomvl Kaxk 6
NOMOKOBOM pedicume, MaxK U AGMOHOMHO,
NO3BONANWUX — peanuzosams  0OyueHue
NpOCPAMMUPOBAHUIO 8 HECKOIbKUX CPeoax
paspabomKu  HAa PasiuyHblx A3blKax (K
npumepy, 6 cpeoax Mblock, Arduino IDE,
na szvikax Scratch, C, Python, micro
Python). Kax  munumym  0OuH  u3
KOHMPOJLIEPOS umeem B8CMPOEHHYIO
onepayuonHyto cucmemy, ecmpoeHntvle Wi-
Fi u Bluetooth, nopm 0ns nookoueHus
1nOC1e008AMENbHO COCOUHAECMbIX GHEUUHUX|
ycmpoticme (e menee 20 00HO8pEeMEHHO
NOOKII0YaeMblX YCmMpoucms). Kax
MUHUMYM OOUH U3 KOHMPOJLIEPO8 UMeem
BO3MOJNCHOCTL OOHOBPEMEHHOU 3aNUCU He
menee 8 npozpamm, ¢ B03MONCHOCBIO
nepexntoueHuss — medxcoy — Humu.  Kax
MUHUMYM OOUH U3 KOHMPOJLIEPO8 UMeen
NnoJIHOYBEeMHbIU oucnetl (IPS),
NO36ONIAIOWULL  8bIBOOUMb  OAHHbIE  C
Oamuukos 6 eude maobauy u 2papuxos, a
makdce  €030a6amb  8CMPOEHHbIE 8
Kowmposnep — eudeouepvl.  Konuuecmeo
CEHCOpPO8 U UCNOJIHUMENbHBIX YCMPOUCMS,
BCMPOEHHBIX 8 OOUH U3 KOHMPOJIEPOS, - HE|
menee 10 wm. QObwee Koauuecmso
bnemenmos 6 Habope ne meree 400 wm., 8
mom uwucie nooKaoHaemvie MOOVIU: -
Bluetooth mo0yab, - 080UHOU OaMYUK
MUHUU, - YIbMPA3BYKOBOU  OAMYUK
paccmosinus, - 0amuuK yeemd, - OAMYUK
kacaunus anekmpomexanuyeckuu, - IR
MOOYIb, - MOMOP NOCMOAHHO20 MOKA (|
pedyKkmopom — He MeHee 2 wm., -
cepsonpusoo, - nyibm OUCMAHYUOHHOSO
vnpaenenuss IR. Habop oonoxxcen Ovims
VKOMNIeKMOBAH AKKYMYASAMOPHbIMU
oamapesmu. Ilpoepammmnoe obecneuerue,
ucnoav3yemoe  Oisl  NPOCPAMMUPOBAHUS

co6upaeMblx pO6OWlOWl€XHM'-l€CKMX




n/n

HauMeHnoBanue

o0opynoBaHus
(PBIIO)

Kpatkune npuMepHbIe TeXHUYECKHE
xapakrepuctuxku (PBITIO)

Ennnuna
H3MepeHus

KoandyecTBo

modeneti u ycmpoucme, O0O0NHCHO Oblmb
docmynHo 0 6ecniamuo20 CKA4UBAHUSL
uz cemu HMumepnem u nocreoyrouje2o
LUCNONIb308AHUSL

ObpazosamenbHulli

Ha60p no mexawnuke,

MexampoHuKe
pobomomexHuke

u

Habop Oondicen Obimb npeOHAsHayeH O
npogeoeHuss  Y4eOHbIX  3aHAMUl  NO
U3YUEHUI0 ~ OCHO8  MeXampoOHUKU U
pobomomexHuKu, NPAKMUYECcKo2o
npUMeHeHUs] b6azo06wix 971eMEeHMO8
DNeKMPOHUKU U CXEMOMEXHUKU, A MAKHCE)
Haubolee pacnpocmpaneHHOU INeMeHMHOL
0a3zvl U OCHOBHLIX MEXHUUEeCKUX peuleHull,
NPUMEHeMbIX NpU  NPOeKMUpPOBaAHUU U
NpOMOMUNUpPOBaAHUU PA3IUYHBIX
UHIICEHEPHDIX, KubepHemuyeckux u
BCMPAUBAEMBIX  CUCTIEM. B cocmasg
Habopa 00.19ICHbL 8X00UMDb
KoMNnIeKkmymujue u ycmpoticmaa,
oonaoarouue KOHCMPYKMUBHOL,
DIeKmMpU1ecKol, annapamuou u
NPOCPAMMHOU COBMECMUMOCHbIO Opy2 C
Opy2oMm. B cocmaeé mabopa Oonoicen
6X00UMb  KOMNWJIEKM  KOHCMPYKMUBHbIX|
onemenmos U3 Mmemaina 0Oas  COOpKU
maxkema MAHUNYIAYUOHHO20 poboma U
KOMNIEeKM MemaniuiecKux|
KOHCMPYKMUBHBIX IJIeMeHmMO8 OJisi COOpKU
maxkema mMobunvHoeo poboma. B cocmag
Habopa  O0NJICHbL  6X00UMb  NPUBOOA
pa3nuuHO020 muna: MOmMOopbl C
UHMEe2PUPOBAHHBIM unu BHEUHUM
0amyuuKOM HNOJIOMHCEHUsL — He MeHee 2uim,
cepsonpusod bonvuion — He menee 4um,
cepsonpuso0 manvlii — He MeHee 2wm,
NpUBOO C BO3MONCHOCHbIO YNPABIEHUS 8
UWaco8oM pedxcume — He menee 2wm. B
cocmas  Habopa  O0O0JICHbL  BXOOUMDb
onemenmsl  Oas  COOPKU  BAKYYMHO2O
3axeama: 8aKyyMHAsl NPUCOCKA — He MeHee
lwm, asnekmpomacHUmMHBIU KIANaH — He
menee luim, 8aKyyMHblll HACOC — HE MeHee
lwm. B cocmas nabopa oondcna 6xooumo

wm.

28.00




10

HauMeHnoBanue

Ne Kparkue npuMepHbie TexHu4yeckue | Equnnna
o0opynoBaHus KosnuecTBo
/1 xapakrepuctuxku (PBITIO) U3MepeHUs
(PBIIO)
DeMeHmHas baza o5l
NPOMOMUNUPOBAHUSL: niama o5l
becnaeunoco NPOMOMUNUPOBAHUSL,

KOMNJIeKm npoeodoe pasiudnoco muna u
a]lqul, KomMmnjieknt peaucmopos, KOMNiIeKm

ce6emoouo0os, cemMucezmMeHmHbllL
unouxkamop, oucnieu KK-muna, knonku —
He MeHee Suim, NOMEHYUOMEempvl — He

menee 3wm, UHGPAKPACHBIU 0AMYUK - HE
Menee 3wim, YIbmpazeyKoeol 0amuuK - He
menee 3uim, 0amuux memnepamypvl - He,
menee luim, 0amyux OC8ewjeHHOCmu - He
menee lwm, mooyne Bluetooth — ne menee
lwm, mooyne UK-npuemnuxka — e menee
lwm, mooyae HK-nepeoamuuxa 6 6uode
KHONOYHO20 Nylbma ynpaenenus — luim,
aKkymynamop — He menee lwm, 3apsonoe
ycempoucmeo — He menee lwim. B cocmas
HAOOpa O0NMNCEH 8XOOUMb MYAbMUOAMYUUK]

Ons1  uzmepenuss  memnepamypvl U
GIAdNCHOCMU  OKpYXMcalowel cpedbl — He|
menee lwm. Mynemuoamyux 00a%4CeH
ob1a0amo 8CMPOEHHBIM
MUKDOKOHMPOJLIEPOM (maxkmoasast
uacmoma - He menee 16 My, wuna
Oannvix — He wmenee 8 Koaiim),

unmepgelicamu Ol NOOKAOUEHU K
BHEWHUM YyCmpoltcmeam: yugposvle u
ananocosvie nopmui, 1-wire TTL, paszvem
muna RJ. B cocmas mabopa oOondxicen
6X00UMb KOMNAEKmM  VHUBEPCAbHbIX
BLIYUCTUM ETIbHBIX mooynetl,
npedcmasisowux cobol 6azosyio niamy,
niamy — pacwupenusi  Onsg  Cemeoco
63aumooelicmeusi U niamy HOOKIOYEHUs.
cunogoll Hazpysxku. Bxooswue 6 xomniekm

ycmpoticmeda 00.19/CHbL obnadamo
0OHOBPEMEHHOT KOHCMPYKMUBHOL,
DIeKMpUYecKoll, annapamuou u

NPOCPAMMHOU COBMECMUMOCHbIO OpYe C
Opyeom. bazoeas niama yHUBEpcaibHO2O

eblyuUcCiIumeslbHo20 Moayflﬂ 00JI2ICHA
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o0opynoBaHus
(PBIIO)

Kpatkune npuMepHbIe TeXHUYECKHE
xapakrepuctuxku (PBITIO)

Ennnuna
H3MepeHus

KoandyecTBo

npeocmasisimes coO0l NPOSPAMMUPYEMbLLL
konmposnep 6 cpede Arduino IDE unu
aHano2u4HbLX c80000HO
pacnpocmpansemvlx cpeoax papadbomxi.
bazosass naama  OoadxcHa — 0baadamv

6CMPOEHHbIMU unmepgeticamu onst
NOOKNIOYEHUSI YUPDPOBLIX U  AHATO208bIX
VyCmpoticma, 8CMPOEHHBIMU

unmepcgeticamu USB, UART, 12C, SPI, I-
wire TTL, Bluetooth, WiFi. [Ilrama
pacuiupenus  00JdICHA  o0becneyusams
BO3MOIHCHOCT NOOKII0YEHUs]
VHUBEPCATILHO20 8bIYUCTUMETLHO20 MOOYJIS
K cemu  nocpeocmeom  ummepgetica
Ethernet. [lnama pacuupenus 00JICHA
obad0ams  nopmamu  6600a-6bl600a  OJis
NOOKNIOUEeHUS YUPDPOBbIX U AHANO208bIX
ycmpoucms, unmepdgetic SPI u
B03MONCHOCBIO  NOOKNIOUEHUs]  BHeUHel
kapmul namamu. Iliama pacwupenus ons
NOOKNIOUEHUS] CUNOBOU HA2PY3KU OO0JIHCHA
obecneuusams  803MOICHOCb — NPAMO2O
NOOKNI0YUEeHUs] GHeUlHell CUN080U HA2PY3KU,
a  makdce — pe2yiupyemou  Hacpy3Ku
nocpeocmeom PWM unmepgeiica. B
cocmas ~ Habopa  001JCeH  8X00UMb

npocpammupyembviii KOHmMpoJiep,
obecneuusarowuil B03MOJICHOCY
ocywecmeniamo paspabomxy
NpOCPAMMHO20 K0oa, UCNONIL3Y'A

uHCmpymenmaputi  cped  paspabomku
Arduino IDE u Mongoose OS u s3vix08
npoepammuposanusi C\C++, JavaScript.
[Ipoepammupyembiii. KOHMPOLEP OO0JNHCEH
obnaoames  nopmamu O NOOKIIOUEHUS.
YuposvLIX U AHANO208bIX  YCMPOUCMS,
6CmpoenHbIMU nPOCPaAMMUDYEMbIMU
KHONKAMU U 9AeKMPOMEXAHUYeCKUMU
MOOYNIAMU Ol OP2AHU3AYUU  CUCTEMbl
pyuHO2O  YNpaeleHus, 8CMPOEHHBIMU
npocpamMmupyemvimMu  c8emoouooamu  OJis

uHouKayuu paboueco pedicuma,
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Ennnuna
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ecmpoennvimu  uumepgheticamu  USB,
USART, 12C, SPI, 1-wire TTL, ISP,
Ethernet, Bluetooth, WiFi. B cocmas
Habopa  OoadceH — 6X00umv  MOOYIb
MexHUYecKo20 3peHusl , NpeoCcmasiaiouuil
co00Ul  BbIYUCIUMENLHOE VYCMPOUCEO CO
BCMPOEHHBIM MUKPONPOYECCOpoM (KOa-60
s0ep - He meHee 4dwm, yacmoma A0pa He
menee 1.2 I'Ty, oovem O3Y - ne menee
512M6, 0b6vem 6cmpoenHoOlU namamu - He
menee 81°6), unmezpuposaHHoU Kamepoll
(MakcumanvHoe paspeuienue
6UOeonomoxa, nepeoasaemozo no
unmepgeticy USB - ne menee 2592x1944
ed.) u onmuueckou cucmemou. Mooyrv
MexHu4ecKo20 3peHust 00dceH 001a0amo
co8MeCmuUMOCmyio c Pa3UuUHbIMU
NPOCPAMMUDYEMBIMU ~ KOHMPOINEPAMU  C
nomowwio unmepgeticoe - 1-wire TTL,
UART, 12C, SPI, Ethernet. Mooynw

MexHu4ecKo2o 3penust 001dHCceH
0becneuusamo 8bINOIHEHUE ecex
UMepeHuti U BbIYUCTEHUL NOCPEeOCHBOM
cobcmeenHbIX BLIYUCTUNENbHBLX
603MOdMCHOCTET 8CMPOEHHO20
mukponpoyeccopa. Mooynv mexuuueckozo
3penus 00./19iCeH obadams
B03MONCHOCIBIO KOMMYHUKAYUU c

AHATIOCUYHBIMU  MOOYIAMU  NOCPEOCBOM
WUHBLL  Ha  6aze  nocieooeamesbHo20
unumepcghetica ¢ yeavlo  OanvHeliulell

nepeoauu  pe3yrbmamos usmepenul]
epynnel  MOOyiel — Ha  ynpaeidioujee
BuIYUCTUMENbHOE ycmpoticmeo,
nooKnouenHoe K OaHHOUu wune. Mooyno
MexHu4ecKo2o 3peHus 0019ICceH
obecneuusamv ~ HACMPOUKU — PEHCUMOB
pabomuvl - HACMPOUKY  IKCHO3UYUL,
bananca  6enoeo,  YBEMOPA3HOCMHbBIX
COCMAaBAIOWUX, niowaou

oOHapycusaemotl obacmu U300padiceHus,

OKpyenocmu  obHapyscusaemon  obaacmu
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HauMeHnoBanue

Ne Kparkue npuMepHbie TexHu4yeckue | Equnnna
o0opynoBaHus KosnuecTBo
/1 xapakrepuctuxku (PBITIO) U3MepeHUs
(PBIIO)
U300pasicenus, noJodiceHue
0OHapYIHCUBAEMBLX obnacmeil

omHoCumenbHo Opye Opyed, MAUUHHOE
0Oyuenue napamempos HeUpoHHbIX cemell
0151 obHapydcenuss 00vekmos, Gopmy u

3aKOOUPOBAHHbLE 3HAYeHUs
0OHapycusaemvix maprepos muna Aruco,
pazmepwi O0OHAPYHCUBACMBIX
OKpYIICHOCmEl, K8aopamoe u
mpey2o/ibHUKO08, napamempos

KOHMPACMHOCMU, pA3MepPO8, KPUBU3HbL U
NONOJCEHUSI  PACNO3HABAEMbIX  JIUHULL
Habop 00.194cen obecneuusams
B603MOJICHOCL — pa3pabomku  Mooeuu
MobunbHo2o poboma, ynpaesnsiemoti ¢ FPV-
pedicume  NOCPeOCmBOM — NPOSPAMMHOZO
0becneuenust ons NepCOHANbHO20
KOMNbiomepa U MOOUILHLIX YCMPOUCME HA

Oaze ocC Android unu 108,

0becneyugarowe2o B03MOHCHOCD
VNpasieHus — MOOUTbHBIM — pOOOMOM U
6CMPOEHHbIM MAHUNYAAMOPOM

nocpedcmeom epaghuieckozo unmepgetica,
srIOUAIOWUM 8 ceOsi Habop KHONOK U
nepexnouamenel, ONXCOUCMUK, 00aacmb
0151 omobpasicenus sudeo. Habop dondxwcen
0Oecneuusams  803MONCHOCMb  U3VUEHUS
OCHO8  pa3pabomru  NPOCPAMMHBIX U
Annapamuvlx KOMNAEKCO8 UHHCEHEPHBIX
cucmem, peuwtenuil 8 cgepe ««HUnmepnem
sewyeliy«, a makodce peuleHull 8 obracmu
pobomomexHuKu, UCKYCCMBEHHO20
UHmMeNIeKma U MAwuHHo20 00yueHus. B
cocmas Habopa O0JHCHO 8X00UMb nocoodue
N0 U3VUEHUIO OCHOB JNEeKMPOHUKU U
CXeMOmexXHuKu,  pewieHuitl 8  cgepe
««HUnmepnem eeweiin«, paspabomru u
NPOMOMUNUPOBAnUIo mooenel pooomos. B
cocmas Habopa 00JIHCHO 6X00UmMb nocoodue
1O U3YYeHUul0 OCHO8 paspabomku cucmem
IMexXHUYecKo20  3peHusi U  IIeMeHmMO8

UCKYCCMBEHHO20 UHMELIEKmdA.
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Ennnuna
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ObpazosamenvbHblli
HaAOOp 0N U3VYEHUs.
MHO2OKOMNOHEHMHbIX
pPO6OMOmMexXHU4ecKux
cucmem
MAHUNYIAYUOHHBIX
pobomos

Obpazosamenvhulii HAOOp 00./1JiceH OblMb
npeoHa3HaueH ons usy4eHus
pPOOOMOMEXHUUECKUX MEeXHONI02Ull, OCHO8
UHGDOPMAYUOHHBIX MexHOI02Ull u
MmexHoI02UU NPOMBLULIEHHOU
agmomamuzayuy, a maxdice MexHOA02UU
npomomunuposanusi U - a0OUMUEHO20
npou3s00Ccmaa. B cocmae mabopa
00JIICHBL  6X00UMb  KOMNAeKmynwue U
ycmpoticmaa, obnadarouue
KOHCIMPYKMUBHOL, annapamuou u
NPOCPAMMHOU COBMECIMUMOCMbIO Opye C
opyeom. 1) Komniekm KOHCMPYKMUBHBIX
D1eMeHmo8 U3 Memanla U Niacmuxa OJis
cOopku  Mmoldeneu  MAHUNYTAYUOHHBIX
pobomos ¢ Yelo6ol  KUHeMAMUKOlU,
NI0CKONApaiesibHOl KUHEeMAamuKoti,
Delta-xunemamuxoti. 2)
HnumennekmyanbHulli  €epeoMOOylb  C
UHMEeZPUPOBAHHOU CUCEMOU YNPABTIEHUS -
He menee 7uim. CepBomMoOyib OO0NJHCEH
001a0amv  UHMESPUPOBAHHOU  CUCMEMOU

u .
ynpaenenus, obecneuugaroujei. 0OpamHyo

C653b  UNU  KOHMPOTIbL NApAMEempos -
NoN0JCEHUe 8Ald, CKOPOCMb  8paUjeHUs,
Hazcpy3Ka npugooa, a maxaice
obecneuusarouell B03MONCHOCD
nocne008amenbHo20 NOOKIOUeHUs: opye ¢
OpY2OM U YNPABNeHUs. CepBOMOOYIAMU NO

noCc1Ie008amenbHOMY HOTYOYNAEKCHOM)Y)
ACUHXDOHHOMY — UHmepghelcy. 3)
Pobomomexnuueckutl KOHmMpoiep,

npedcmagnarwultl  coboti  MOOYIbHOe
ycmpoiicmeo,  @kuoyawowee 8 - ceos
OOHONNAMHBIU — MUKPOKOMANbIOmep O
BLINOJIHEHUST  CTIONCHLIX  BLIYUCTUMENbHBIX
onepayuii, nepugepulinviii KOHMpOJiep
07151 YNpaeieHus GHeUHUMU YCMPOUCMBAMU
u niamy pacuwiuperus O NOOKIOYeHUs
GHEeUHUX YCMpOoUcms. Mooynu
pPOOOMOmMeEXHUUEeCK020 KOHmMpoiepa

wm.

Qondichbl  061a0ambs ~ 0OHOBPEMEHHOU

28.00
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HauMeHnoBanue

Ne Kparkue npuMepHbie TexHu4yeckue | Equnnna
/1 00opynoBaHus xapakrepuctuxku (PBITIO) n3MepeHnﬂK0‘HquCTBO
(PBIIO)
KOHCMPYKMUBHOL, annapammou u

NPOCPAMMHOU COBMECIMUMOCMbIO Opye C
Opyzom. Pobomomexnuueckuti KoHmpoJiiep
Qos0Icer  Y008Iemeopsms  MexXHUYeCKUM
XapaKmepucmuKam.: KOJI-80 sa0ep
B6CMPOEHHO20 MUKPOKOMNbiomepa - He
menee 4, maxkmosas yacmoma sA0pa - He
menee 1,2 I'Ty, oovem O3Y - ne menee 512
Mo, nanuuue unmepgheticos - SPI, 12C, 1-
wire TTL, UART, PWM, yugposvie - He
menee 16 wm u aHano2o08vle NOpMvl - HE
Mmenee 8 wim 018 NOOKNIOYEHUSI BHEUIHUX|
VCMpOoUcms, BCMPOEHHbI MUKPOPOH, a
maxkdce  WiFi  umu  Bluetooth  ona
KOMMYHUKAYUU co BHEeUHUMU
ycmpoucmeamu. Pobomomexnuueckuii
KOHmMponep  00JJceH  obecneuusams
BO3MOJCHOCIL ~ NPOCPAMMUPOBAHUSL  C
nomowwto cpedcms a3vikos C/C++, Python
U C80O00HO PpPACNPOCMPAHAEMOU CPeObl
Arduino IDE, a maxkoce ynpaenenus
Mooensimu pooOmMoOmexXHU4eCKuUx cucmem ¢
nOMOWBIO cpeovl ROS. 4)
lIpoecpammupyemvlti  KOHmMpoOJLep - He
meHee Twm. IIpoepammupyemuiti
KOHmMpoJiep — O0JCeH  Npeocmasisimo
coool B8LIYUCTIUM ENbHBIU MOOYIIb,
obnadarowum yupposvimu nopmamu - He
MeHee 8 wim u aHano208bIMU NOPMAMU - HE|
menee 16 wm, uumepgheticamu UART,
I2C,SPI, TTL, a makoxce Mmooyiem
becnposoonotl cesasu muna Bluetooth unu
WiFi ons Cc030aHUs annapammuo-
NPOCDAMMHBIX PeUleHUuli U «YMHbIX/CMapmy»
- ycmpoucmeé 0aa pa3padomru  peueHuil
«HUnumepnem sewyetiy. 5) Ilnama
pacuiupens NPOSPAMMUDYEMO20,
konmposiepa — He menee lwm. Ilnama
pacwiupenuss  00aXCHA — obecneyusamv
B03MONCHOCT HOOKIIOYeHUs]
VHUBEPCATIbHO20 BbIYUCIUMENLHO20 MOOYJIA

K cemu nocpeocmeom  ummepgetica
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Ennnuna
H3MepeHus

KoandyecTBo

Ethernet. [lnama pacuupenus 00JCHA
oba0ams  nopmamu  6600a-6b1600a  OJis
NOOKIIOUeHUS YUPPOBLIX U  AHALO20BbIX
yempoucme — He MmeHee 40  wm,
unmepgeic  SPI  u  603moxcHocmuio
NOOKNIIOUEHUS] BHEUHell Kapmbl NaAMAMU.
6) Mooyiw  mexHuueckoco  3peHus,
npeocmasisowull coootl yCmpoucmeo Ha
baze BLIYUCTUMENbHO2O
MUKDOKOHMPOJLIEpa U UHMEeSPUPOBAHHOL
Kamepwl, obecnedusaroujee pacno3HasaHue
npocmeuuux u300paxdcenull Ha mooyie 3a
cuem  COOCMBEHHBbIX  BLIYUCTUMENbHBIX|

6osmodicHocmel - He menee  lwm;
Mooynb mexnuueckoeo 3peHus 00J1JiCeH
obecnevusamo 603MOINCHOCb
KOMMYHUKAyuu c AHANOCUYHBIMU

MOOYIAMU NOCPeOCMBOM WIUHbL HA 0a3e
nociedoeamenvHo20 uHmepgelica ¢ yenwvio
OanvHelwiell  nepedayu  pe3yibmamos
U3MepeHutl 2pynnol Mmooynet Ha
ynpasasioujee BLIYUCTIUMENHOE
VCMpOoUtcmeo, NOOKNIOUeHHoe K OAHHOLU
wune. Mooynb mexHuyecko2co  3peHus
Qondicen  obecneuueams — 03MONCHOCHb

ocywecmensamo HACMPOUKYy — MOOYJs
MexXHUYecKko20  3peHus -  HACMPOUKY
BDKCnO3UYUL, oanauca benoeo,
186€MOPA3HOCIHBIX COCMABNAIOWUX,
niowaou  ooHapyscusaemol  obaacmu
1300padicenus, OKpyenocmu

oOHapycusaemotl ooracmu U300paNHceHus,
nonodceHue obOHapycusaemvix odracmeu
omHocumenvHo Opye opyea. Mooyns
MexHu4ecKo2o 3penust 0019HCeH
0becneuusams 803MONCHOCIb HACMPOUKU
Ha 00HOBpeMeHHOe 0OHapYICeHUe He MeHee
10 paznuunvix 00uHOUHBIX 00BLEKMOE 8
cekmope o0030pa, aub60 He MeHee 5
COCMAaBHbIX 00BEKMO8, COCMOAWUX U3 HE
menee 3 paziuyHLIX  epaguyecKux

NPUMUMUBOB. Mooyne  mexnuueckozo
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Bpenusi 00/1icer 0b1a0ams 8CMpOeHHbIMU
unmepgeticamu — USB, UART, 1-wire TTL,
12C, SPI ona kommyHUKayuu co 6HeuHuUMU
nooxmouaemMoviMu  ycmpotcmeamu. 7) B
cocmas  Habopa  O0O0JICHbL  BXOOUMDb
yugposvle  UHPDOPMAYUOHHO-CEHCOPHDLE

MOOYIU, npeocmasiarouue coboll
ycmpouicmea Ha 0aze npocpammupyemozo
KOHmpoJiepa u UsMepumenbHo20
onemenma.  L{ugposoti moodynv 0Oondicen
ob1a0amo 8CMPOEHHBIM
MUKDOKOHMPOJLIEPOM (maxkmoasast
uacmoma - He menee 16 My, wuna
Oannvix — He menee 8 Koaiim),

unmepgelicamu Ol NOOKNOUEHUL K
GHeWHUM ycmpoucmeam: yugposvle U
ananocosvie nopmoi, 1-wire TTL, paszvem
muna RJ. Lugposoii mooyns 0Oondxicen
obecneuusams B03MOINCHOCTD
KOMMYHUKAyuu c AHANOCUYHBIMU
MOOYIIAMU NOCPEOCMBOM WIUHbL HA 0a3e
nocne0o8amenvHo20 uHmepgelica ¢ yenpio
OanvHeliwiell  nepedauu  pe3yibmamos
uUsMepeHul epynnul Mooyneu Ha
ynpasasioujee BLIYUCTIUMENbHOE
VCMpOoUcmeo, NOOKNIOUeHHoe K OAHHOLL
wune. B cocmase Hnabopa  0ondicHo
6x00ums. yupposol Mooyib mMaKmosou

KHONKU — He MeHee 3wm, yupposou
MOOYIb  ceemoouooa — He MeHee 3uim,
uughposoi MOOYIb KOHUYeB020

npepvleamens — He MeHee 3um, yugpposot
MOOYIb damuuka yeema — He menee lwm,
yugpposoii Mmooy RGB ceemoouooa — He
menee lum. 8) B cocmas Habopa 0ondcHbL
6xX00UMb n1eMeHmbl ol cbopku
BAKYYMHO20 3axeama: BAKYYMHAS
npucocka — He MeHee lwm,
DNEKMPOMACHUMHDBII KIANAH — He MeHee
lwm, eaxyymuwili Hacoc — He meHee lwm.
9) B cocmas nabopa O00adxceH 6xXo0umv

YeOHbII KOMNJIEeKM, BKII0YAlouull 8 ceosl
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Ne Kparkue npuMepHbie TexHu4yeckue | Equnnna
o0opynoBaHus KosnuecTBo
/1 xapakrepuctuxku (PBITIO) U3MepeHUs
(PBIIO)
yuebHOe nocobue, Habop  OubIUOMEK
IMmpexmepHbix 971eMEHMO8 ol
NPOMOMUNUPOBAHUSL Mooereli

MAHUNYTAYUOHHBIX POOOMO8, a MAKICe
npoecpammHoe obecneverue 051 pabomuvl ¢
naoopom.  Ilpoepammnoe obecneuenue
O0odIcHO  obecnedusamv — MpPexmMepHYIo
BU3YANU3AYUIO MOOENU MAHUNYIAYUOHHO20
poboma (¢ y2noeotl, niocKonapaiiesbHol u

Oelbma-KuHeMamuKoti) 8 npoyecce
pabomsl,  obecneuusamv — NOCMPOEHUE
npOCMpPAaHCMEeHHOU mpaexmopuu
06UdICEHUsT UCTIOTTHUMENbHO20 MeXAHUIMA
MAHUNYTAYUOHHO2O poboma,
603 MOIAHCHOCNb 3a0aHuUs
nocieoosamebHOCmu moyex ons

NPOX0IHCOEHUS Yepe3 HUX UCTOIHUMENbHO20
MexaHuzmMa MAaHUunyJIsiyuoHHo020 poooma.
[Ipoepammnoe  obecneuenue  OOJHCHO
dyHKYUOHUPOBAMb, KAK 6 OMOENbHOCNU 6
6uUde cpedbl MOOenUuposaHus, maxk U 8
peoicume  MOHUMOpUH2A 8  PeanrbHOM
6pemenu  npu  NOOKNIOYeHUU  Mooeiu
MaHunyasmopa nocpeocmeom
pobomomexHu4ecKko2o KOHmpoepa.
IIpoepammnoe  obecneuenue  OOJIHCHO
0Oecneuusams 803MONCHOCHL NOCMPOEHUS
epaghukos  3a0aHHLIX U MeKyuux
0000UeHHbIX KOOpOUHam
MAHUNYIAYUOHHO20  poboma, 2paghuros
BHaueHuu  cKopocmelu U YCKOpeHus,
epaguroe pacuemuvix 3HAYEHUl HA2pY3KU.
I[Ipoepammnoe  obecneuenue  OOJNHCHO

1n0380.19Mb 3a0asamv
nociedo8amenbHOCmb nepeosuMICeHUl
MAHUNYIAmMopa  nocpeocmeom  Habopa
KOMAHO 8 b10uHO-2paghuieckom

unmepetice.  Yuebrnoe nocobue 001#CHO
codepoicamv mamepuanvl no paspadbomke
mpexmepHbix mooeiell MOOUNTLHBLX
pPo60MO8, MAHUNYIAYUOHHBIX POOOMOE C

A3JTUYHbIMU munamu KUHeMamuKu
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KoandyecTBo

(venosas KUHeMamuka, NJIOCKO-
napannenvHas — KUHeMamuka, — Oelbma-
kunemamurka, SCARA unu pwluadsxcnas
KuHemamuka, niam@popma Cmrwoapma u
m.n.), UHCMPYKYUU NO NPOeKmupo8aHuio
poOOMOs8,  UHCMPYKYUU U MemoOouKu
0CYWeCmENeHUsl UHICEHEPHbIX PACUen o8
npu NPOeKmMuposanuu (pacieml Hacpy3Ku
U MOMEHmOo8,  pacuem  MOWHOCMU
npueo0os, pacuem napamempos
KUHeMAmuku U m.n.), UHCMPYKYuu no
paspabomke  cucmem — YnpaeieHus U
NpOCPAMMHO2O obecneyeHusl ons
VIpasieHus pooomamu, UHCMPYKYuu U
Memoouku  no  paspabomke  cucmem
VynpaeieHus c nemMeHmamu
LICKYCCMBEHHO20 uHmenneKkma u
MAUWUHHO20 0OYYeHUs.

HaumeHnoBaHue pa3acjaa: «KOMIILIOTepHOC 060pyn03a1me»

Hoymoyx

Dopm-pakmop:  HOYMOYK, Paszmep
Ouaconanu: He MmeHee 15.6 0r0UimM08,
Paspewenue sxpana: Full HD, Quad HD
U Ultra  HD; Oobwuti  obvem
VCMAHOBIEHHOU ONepaAmuUeHOU NAMAMU: He
menee 8 I'oaum; Makcumanvuwlii 0owUL
noodepocusaemolli. 00veM ONepamueHoll
navsmu: He menee 16 I'baiim;, Obwvem SSD
nakonumena: He menee 240 [oaum;
becnposoonas ceazv: Wi-Fi; Koauwecmeo
scmpoennvix 6 kopnyc nopmoe USB: wue
meHnee 2, u3 KOmopwvix He meHee 1 00JHCHO
ovime  USB  eepcuu mne Huoce 3.0;
Paspewenue 630-kamepvl, Mnuxcenv: He
menee 0.3; Bcmpoennwiii  mMuxpogon;
Knasuamypa ¢ packiaokou u MapKuposKoll
xnasuw OWERTY/UI[YKEH; Iooodepacka
cmanHoapmos becnposooHoll CB53U:
802.11a/b/g/n/ac;  Ilpouzsooumenvrocmo
npoyeccopa (3uauenue noxazamensn «CPU
Mark» no mecmy «Laptop & Portable CPU
Perfomance»

wm.

364.00
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n/n

HauMeHnoBanue

o0opynoBaHus
(PBIIO)

Kpatkune npuMepHbIe TeXHUYECKHE
xapakrepuctuxku (PBITIO)

Ennnuna
H3MepeHus

KoandyecTBo

http://www.cpubenchmark.net/laptop.html):
He menee 5000 eounuy;, Hanuuue
MAHUNYIAmMopa Mulidlb 8 KOMHiekme: 0d;
Ycemanoenennas onepayuonnas cucmema c
epaguyeckum NOb306aMENbCKUM
unmepcgheticom, ceedeHusi 0 KOMOpPoM
BKNIIOUEHbl 8 €OUHBIU peecmp POCCUUCKUX
npozpamm ons 971E€KIMPOHHUBIX|
BLIYUCTUMENbHBIX MAWUH U 0a3 OAHHBIX,
Yemanoenenunwviu naxkem ogucrozo
NpoOSPaAMMHO20 obecneuenus,
coemecmumozo c VCMAaHOBNIEeHHOU
OnepayuoHHoU  cucmemou, Cc68e0eHus o
KOMOPOM GKIIOYEHbl 8 eOUHbll peecmp
POCCULICKUX NPOSPAMM OJisl INEeKMPOHHBIX
BHIYUCIUMENbHBIX MAWUH U 6A3 OAHHDIX.

Mnozogynxyuonanbroe
yCmpoucmeo
(npunmep,
Konup)

CKaHep,

Tun ycmpoticmea: Muocogyukyuonanvhoe,
VCMpOoUCmeo (MDY), L{semnocmob
neuams:  uepHo-Oenas, Texnonozusi
neuamu. 21ekmpocpaguueckas (1azepuas,
ceemoouoonas); Dopmam neuamu: He
meHee A4, Tun CKAHUPOBAHUSL!
NP OMANCHBLU/NIIAHUE KB

Bosmoorcnocms CKAHUpOBaHusl 8
dopmamax: ne meHnee A4 Cnoco6

wm.

nookmouenus: LAN, Wi-Fi, USB

28.00

HanmeHnoBanue HanpaBjieHus: «O0opynoBaHue 1 0011e00pa3oBaTeIbHbBIX
OpPraHM3aluii, ABJIAKIINXCH MAJOKOMILUIEKTHBIMU»

HaumeHnoBaHue pasaeJja: «ECTeCTBeHHOHay‘IHaﬂ HANPaBJICHHOCTb»

ughposas
nabopamopust

ouonocuu
(yueHuueckas)

no

Obecneuusaem 8bINOIHEHUE
nabopamopHulx pabom Ha YpPOKaAx No
Ouono2uU 8 OCHOBHOU WIKOJIEe U NPOEKMHO-
1CCIIe008aMmeNbCKOl OesimeibHOCmu
vuawuxcs. Komnnekmayus: becnposoonotl
Myntemuoamyuk 1o ouonocuu ¢ - 5-10
6CMpOeHHbIMU — damyukamu.  Jlamuuk
eradcHocmu ¢ OUANA30HOM — UBMepPeHUs.
0..100%  [amuux  oceewenHOCmMU  C
ouanazonom uszmeperus He yoce yem om ()
0o 180000 nx Hamuux pH ¢ ouanazonom

wm.

usmepenusi ne yace yem om (0 oo 14 pH

74.00
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n/n

HauMeHnoBanue

o0opynoBaHus
(PBIIO)

Kpatkune npuMepHbIe TeXHUYECKHE
xapakrepuctuxku (PBITIO)

Ennnuna
H3MepeHus

KoandyecTBo

/lamuuk memnepamypvl ¢ OUANA30HOM
usmepenusi He yace uem om -20 oo +140C
/lamuuk  memnepamypuvl  OKpyHcaowel
Ccpeodvl ¢ OUanazoHOM U3SMEPEHUs He Yce
uem om -20 0o +40C Axceccyapwi:
3apsaonoe  ycmpoiicméo ¢ Kabenem
miniUSB USB Aoanmep Bluetooth 4.1 Low
Energy  Kpamkoe  pykoeoocmeo  no
oKCcnyamayuu  yugposou nabopamopuu
ughposas suoeoxkamepa C
Memaniuyeckum Wmamueom, paspeuienue
ne wmenee 0,3 Mnuxc Ilpoepammmnoe
obecneuenue Memoouueckue
pekomenoayuu He meHee 30 pabom
Vnakosxa  Hanuuue  pycckos3bluHO20
cauma no00epIICcKU, Hanuyue
61L0e0PONIUKO8

Lugposas
nabopamopust

Yumuu (yuernuueckas)

no

Obecneuusaem 8bINOJIHEHUE
nabopamopHulx pabom nNO XUMUU Ha
VPOKAX 6 OCHOBHOU WKONE U NPOEKMHO-
1CC1e008amenbCeKol oesmenbHOCmu
Vuauuxcs. Komnnexmayus:
becnpo8oOHoti Mynbmuoam4uk no XumMuu ¢
3-ma ecmpoennviMu damuuxkamu. Jlamuux
pH ¢ ouanazonom usmepeHnus He yice uem
om 0 00 14  pH  Jlamuuk
91eKMpPONpoBOOUMOCU ¢ OUANA30HAMU
usmepenuss He yoice yem om (0 0o 200
mkCm; om 0 oo 2000 mxCm; om 0 0o
20000 mxCm [lamuuxk memnepamypsvl ¢
OUANAa3oHOM USMEPEHUs He Yoice YemM Om -
20 oo +140C Omoenvuvie Oamuuxu:
/[amuux onmuueckou niomuocmu 525 HM
Axceccyapui: Kabens USB
coeounumenvuulil 3apsaonoe yCmpoucmao ¢
kabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Kpamxoe pykosoocmeo no
bKCnayamayuu  yugposou 1abopamopuu
Habop 1abopamopHou OCHACMKU
[Ipoepammmnoe obecneuenue
Memoouueckue pexomeHOayuu He MeHee

wm.

40 pabom Hanuuue pycckoszviuno2o

74.00
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n/n

HauMeHnoBanue

o0opynoBaHus
(PBIIO)

Kpatkune npuMepHbIe TeXHUYECKHE
xapakrepuctuxku (PBITIO)

Ennnuna
H3MepeHus

KoandyecTBo

cauma Hanuuue

61L0e0POIUKOS.

n000epPIHCKU

ughposas
nabopamopust no

uzuke (yuenuueckas)

Obecneuusaem 8bINOJIHEHUE
DKCNepUMeHmos no memam Kypca Qusuxu.
Komnnekmayus: becnposoonoii
Myremuoamyux  no  @usuxke ¢ 6-10
ecmpoennvivu  damuuxkamu.  Lugpposou
oamuux memnepamypvl ¢ OUANA30HOM
usmepenusi He yace yem om -20 oo 120C
ughposoii 0amuux abconomHo2o
O0aenenuss ¢ OUANA30HOM USMEPEHUs He
voice uem om 0 oo 500 «xlla Jlamuux
MACHUMHO20 ~ NOd ¢ OUANa30HOM
usmepenusi He yoce yem om -80 0o 80 m1n
/lamuuk Hanpsdicenus ¢ OUANA30HAMU
usmepenus He yace wem om -2 0o +2B; om
-5 0o +5B; om -10 oo +10B; om -15 oo
+15B lamuux moxa He yoice yuem om -1 00
+14 Jlamuuk akcenepomemp C
noxkazamensamu He menee yem: 2 g; +4 g;
+8 g Omoenvuvie ycmpoticmea: USB
ocyunnoepag) ne menee 2 xanana, +/-10 B
Axceccyapul: Kabenw USB
coeounumenvuulil 3apsaonoe yCmpoucmao ¢
kaoenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Kowcmpykmop 011
nposedenusi dxkcnepumenmos  Kpamxoe
PYKOBOOCMBO MO IKCHIyamayuu yughposotl
nabopamopuu IIpocpammnoe obecneuerue
Memoouueckue pexomenoayuu (40 pabom)
Hanuyue PYCCKOA3bIUHO20 caima

noooepoicku Hanuuue sudeoponuxos.

wm.

74.00

HaumenoBanue pasaena: «KKomnborepHoe odopyaoBaHue»

MHnoeogynxkyuonanvroe
yCmpoucmeo

(npunmep,
Konup)

ckamep,

Tun ycmpoucmea: MHuocogpynkyuonanvnoe
YCMpOoUcmeo (MDY); L{semnocmo
neuamsv:  YepHo-Oenas; Texnonoeus
neuamu. anekmpozcpaghuueckas (1azepHas,
ceemoouoounas);, PDopmam neuamu: He
menee A4; Tun CKAHUPOBAHUSL!
NP OMANCHBLU/NIIAHULEMHBLIL

Bozmoocnocmo CKAHUpOBAaAHUA

wm.

37.00
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n/n

HauMeHnoBanue

o0opynoBaHus
(PBIIO)

Kpatkune npuMepHbIe TeXHUYECKHE
xapakrepuctuxku (PBITIO)

Ennnuna
H3MepeHus

KoandyecTBo

dopmamax: ne meHnee A4 Cnoco6
nookmouenus: LAN, Wi-Fi, USB

Hoymoyx

Dopm-chakmop:  HOYMOYK, Pazmep
ouazoHnanu: He Mmenee 15.6 Owimos;
Paspewenue sxpana: Full HD, Quad HD
ume  Ultra  HD;  Obwuii  obvem
VCMAHOBNIEHHOU ONepPamueHOU NaMAMU. He
menee 8 I'oaum; Maxcumanvuolii 0owUL
noodepocusaemvlli 00veM ONnepamugHoll
navsimu: He menee 16 I'baiim;, Obwvem SSD
Hakonumens. He MmeHee 240 [oaum,
becnposoonas ceazv: Wi-Fi; Koauuecmeo
ecmpoennvix 6 kopnyc nopmos USB: ne
MmeHee 2, u3 Komopwlx He meHee 1 00aHCHO
ovimb  USB  eepcuu mne Huoce 3.0,
Paspewenue 630-kamepvl, Mnuxcenv: He
menee (0.3; Bcmpoenmnwiii  muxpogon;
Knasuamypa ¢ packnaokou u MapKuposKoll
xnaeuws QWERTY/UI[VKEH; Iloodepaicka
cmanoapmos becnpoB8ooHol CeA3U!
802.11a/b/g/m/ac;  I[Ipouzeooumenvrocmo
npoyeccopa (3navenue noxazamens «CPU
Mark» no mecmy «Laptop & Portable CPU
Perfomance»

http://www.cpubenchmark.net/laptop.html):
He menee 5000  eounuy;, Hanuuue
MAHUNYIAMOPA Mblib 8 KOMNIeKme. 0d;
Ycemanoenennas onepayuonnas cucmema c
epaguyeckum NOb306AMENbCKUM
unmepcgheticom, ceedeHusi 0  KOMOpPoM
BKIIOUEHbl 8 eOUHbLL peecmp pPOCCUUCKUX
npozpamm ol 9NEeKMPOHHBIX
BLIYUCTUMENbHBIX MAWUH U 0a3 OAHHBIX,
Yemanoenennoiu nakem ogucnoeco
NpOSPAMMHO20 obecneuenus,
coemecmumozco c VCMAaHOBNIEeHHO
OnepayuoHHoOU  cucmemou, Cc68e0eHus o
KOMOPOM GKIIIOYEeHbl 8 eOUHbll peecmp
POCCULICKUX NPOSPAMM OJisl INEeKMPOHHBIX

BLIYUCTTUMENbHBIX MAWUH U 043 OAHHBIX.

wm.

259.00

HaumeHnoBaHue pa3acjaa: «I[OIIO.]IHI/ITCJIBHOG oﬁopyszaHne»
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n/n

HauMeHnoBanue

o0opynoBaHus
(PBIIO)

Kpatkune npuMepHbIe TeXHUYECKHE
xapakrepuctuxku (PBITIO)

Ennnuna
H3MepeHus

KoandyecTBo

Lughposas
nabopamopust

PKoJlocUuu

no

Obecneuusaem  nposedeHue  YueOHO20
DKON02UYECKO20 MOHUMOpUHA
UHCMpPYMeHmanbHulMu Memooamu. Habop
NpUMEHSemcs Npu  U3y4eHuu dK0J102UlU,
Ouoi02UU, Xumuu, eeoepaguu u
NpUpPoOosedeHs, a makoice o5l
UHOUBUOYAIbHBLX uccne008aHus u
NPOEKMHOU  0esIMeNbHOCINU  UKOTbHUKOS.
Komnnexmayus: becnposoonou
MYTLMUOAMYUK ~ NO  IKOJI02UHECKOMY
MoHumopun2y ¢ 8-10  6cmpoeHHbIMU
oamuuxamu:  Jlamyux  HUMPAM-UOHO8
[lamyux  xnopuo-uonoe [lamuux pH ¢
ouanazonom usmepenusi He yoce yem om ()
oo 14 pH Jlamuux enaschocmu ¢
ouanazornom uzmepernus 0 - 100% JJamuux
oceeweHHoCmuy ¢ OUANA30HOM U3SMepEeHUs
He yoice wem om (0 0o 180000 ax /lamuuk
memnepamypbl ¢ OUANA30HOM UIMeEPEeHUs
He yorce wem om -20 0o +140C Jlamuux
D1EeKMPONpPoBOOUMOCU ¢ OUANAZOHAMU
usmepenus He yoice wem om 0 oo 200
mkCm; om 0 0o 2000 mxCm; om 0 0o
20000 mxCm  Hamuuxk memnepamypol
oKkpyscaoweti  cpedvl ¢ OUANA30HOM
usmepenusi He yoce yem om -20 oo +50C
Omoenvhble 0aMYUUKU U MYTbMUOAMYUKU.
/lamuyux 36yKa c @yukyuet
UHMe2PUPOBaHUs C OUANAZOHOM USMEPEHUS
uacmom ne menee uem om 50 I'y 0o 8 xkly;
/lamuuk e1axcHOCmMuU nou8bl ¢ OUANA30HOM
usmepenusi He yoce wem om (0 0o 50%
/lamuuk oxucu yanepooa ¢ OuanazoHoM
usmepenusi ne yace wem om 0 0o 1000 ppm
Mynvmuoamuux onmuyeckou niomHOCMU
u MYMHOCIU co 8CMPOEHHBIMU
OamuuKamu: Hamuux Onmu4ecKou
niomuocmu 470 HM ¢ OuanazoHom
usmepenuss om 0 oo 2 D Jlamuuk
onmuueckou niomHocmu 525 HM C
ouanazonom usmepenuss om 0 0o 2 D

wm.

/[amuux onmuueckou niomuocmu 630 Hm ¢

37.00
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n/n

HauMeHnoBanue

o0opynoBaHus
(PBIIO)

Kpatkune npuMepHbIe TeXHUYECKHE
xapakrepuctuxku (PBITIO)

Ennnuna
H3MepeHus

KoandyecTBo

ouanazonom usmepenusi om (0 0o 2 D
lamuux ~ mMymHOoCmMu  pacmeopog - ¢
ouanazornom uzmepernus om 0 0o 200 NTU
Axceccyapul: Kabeno USB
coeouHumenvuoll (2 wm.) 3apsaomnoe
yempoiicmeo ¢ kabenem miniUSB  USB
Aoanmep  Bluetooth 4.1 Low FEnergy
Cmepoicenv 015 3aKpenieHus 0amuyukos 6
wmamuse Kpamxoe pykoeoocmeo no
DKCcnyamayuu  yugposou nabopamopuu

[Ipoepammmnoe obecneuenue
Memoouueckue pexomeHOayuu He MeHee
20 pabom Ynaxoeka Hanuuue

pyccKoA3bIUHO20 — cauma — NOO0EepPIHCKU,

Hajuvyue 6M@€Op0]lul<'06.




